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(54) Substrate for Liquid Crystal Display of Dual Scan Driving Method 

Abstract 

The present invention relates to the structure of a rapair line, and a repair method of a su 
bstrate for a liquid crystal display device using a dual scan driving method, which includes 

a first data line group including a plurality of gate lines formed in a horizontal direction 
of the substrate and a plurality of data lines formed on top of the substrate in a vertical d 
irection of the gate lines, and a second data line group including a plurality of data lines f 
ormed on the same lines as the data lines on the bottom of the substrate, the two data lin 
e groups being divided in the center of the substrate and including: a repair line which is 
formed in parallel with the data lines of each data ine group and repeatedly formed with a 

certain number of data lines; and a repair ring wihich is formed to be parallel with the g 
ate lines on top and bottom part of the substrate, respectively; and a common gate line wh 
ich is formed in the center of the substrate in order to have a struture for wrapping the di 
vided data line groups. 

Representative Drawing 

FIG. 2 
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Specification 



Brief Description of the Drawings 

FIG.l is a view showing the structure of a signal line of a substrate for a liquid crystal display 
device of a general dual scan driving method. 

FIG.2 is a view showing the structure of a repair line of a substrate for a liquid crystal display 
device of a dual scan driving method according to the present invention. 

FIG.3 is a view showing the method for reparing a severed data line in the substrate shown in 
Fig.2. 

FIG.4 is a view showing the wiring structure when a separate wiring method is adapted to the 
substrate shown in the Fig.2. 

FIG.5 is a view showing the structure of wires when a front-end gate method is adapted in the 
substate shown in Fig.2. 

* Description of Signals of Major Parts of the Drawings * 
5: repair ring 6: repair line 

11, 12: data driver 20: gate driver 

30: dual gate line 

Detailed Description of the Invention 
Purpose of the Invention 

Technology to which the invention belongs and the prior art of the fields 

The present invention relates to a substrate for a liquid crystal display device, more particularly to 
the structure of a repair line which can be applied to a substrate for a liquid crystal display device 
using a dual scan driving method. 

According to the request for a pattern miniaturization of a panel of a liquid crystal display device, 
there is a difficulty due to the defects of the signal lines such as a gate line or a data line. 
Furthermore, since a panel of high resolution (over SXGA level) can be realized, it becomes more 
and more difficult to repair lines with defects resulted from the increase of a load which occurs due 
to a parasite capacity existing between the data line and the repair line for repairing the defects. 

Accordingly, a dual scan driving method is used for decreasing the load to 1/2. As shown in Fig.l, 
in the method, the data lines (dl~dn) which are extended from the upper part to the bottom part of 
the substrate is divided into the center part of the substrate. The data in a frame is divided into two 
and the two divided data are stored in the two memories, respectively, and then the data stored in 
each memory is provided into a part between the top and the center of the substrate and a part 
between the bottom and the center of the substrate. The first gate line and the (m/2+l)th gate line 
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are scanned at the same time or with some time interval (here, m refers to the number of all the gate 
lines). Therefore, it is possible not only to decrease the load of a date line into 1/2 but also to apply 
the scanning signal to the gate line for an adequate time, as described above. 

However, the present invention has a structural problem that a repairing method by a repair ring or 
a PCB repair ring which is adapted in a panel of the existing single scan driving method can not be 
applied because half data in a frame is provided into the top and the bottom of a substrate. 

Technical objects to be achieved in the invention 

In order to overcome the problems as above, an object of the present invention is to provide a 
method for repairing signal lines which can be applied to a panel of a liquid crystal display device 
of a dual scan driving method. 

Configuration and operation of the Invention 

In order to accomplish the above objects, the present invention provides a substrate for a liquid 
crystal display device using a dual scan driving method, which includes a first data line group 
including a plurality of gate lines formed in a horizontal direction of the substrate and a plurality of 
data lines formed on top of the substrate in a vertical direction of the gate lines, and a second data 
line group including a plurality of data lines formed on the same lines as the data lines on the 
bottom of the substrate. The two data line groups are divided in the center of the substrate, and 
includes a repair line which is formed in parallel with the data lines of each data in a group and 
repeatedly formed with a certain number of data lines; and a repair ring which is formed to be 
parallel with the gate lines on top and bottom part of the substrate, respectively; and a common gate 
line which is formed in the center of the substrate in order to have a structure for wrapping the 
divided data line groups. 

The present invention will now be described more fully hereinafter with reference to the 
accompanying drawings, in which preferred embodiments of the invention are shown. This 
invention may, however, be embodied in different form and should not be construct as limited to 
the embodiments set forth herein. 

Fig.2 is a view showing the structure of a repair line of a substrate for a liquid crystal display 
device of a dual scan driving method. 

As shown in Fig.2, the substrate for a liquid crystal display device of a dual scan driving method 
according to the present invention includes a plurality of gate lines (gl~gm) formed in a horizontal 
direction of the substrate, and a plurality of data lines (dl~dn) formed to extend from the top to the 
center of the substrate in a vertical direction of the substrate in order to intersect the gate lines 
(gl~gm). A plurality of data lines (dl'~dn') are formed to extend from the bottom to the center of 
the substrate on the same lines as the data lines (dl~dn), and the two data lines are divided from 
each other in the center of the substrate. 

The data line groups includes a repair line (6) which is formed in parallel with and adjacent to 
every data line, and a repair ring (5) which is formed to parallel with the gate lines at the top and 
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the bottom of the substrate, respectively. The dual gate line (30) of a ladder structure is formed to 
have a ladder structure to wrap the two divided data line groups in the center of the substrate. 

At this time, the repair ring (5) formed on top of the substrate intersects all the data lines (dl~dn) 
on top of the substrate and their neighboring repair line (6), and the repair ring (5) formed on the 
bottom of the substrate intersects all the data lines (dl'~dn') on the bottom of the substrate and their 
neighboring repair line (6). In addition, the dual gate line (30) with a ladder structure formed on the 
center of the substrate intersects the data lines (dl-dn, dl'-dn') on the top and the bottom of the 
substrate and their neighboring repair line (6). 

Fig.4 is a view showing the structure of wires when a separate wiring method is applied in the 
substrate shown in Fig.2, and Fig.5 is a view showing the structure of wires when a front-end gate 
method is applied in the substrate shown in Fig.2. 

A substrate on which a separate wires method is applied as shown In the Fig.4 forms a maintenance 
capacity between a dual date line (30) of ladder structure and a pixel electrode or ITO layer (40), 
and the dual gate line (30) of ladder structure formed in the center of a substrate is formed to have a 
structure to wrap the separated data line groups. 

On a substrate on which a front-end gate method is applied as shown In the Fig.5 is formed a dual 
date line (30) of ladder structure as a gate line for scanning each line of a panel and forms a 
maintenance capacity between the gate line (30) and the ITO layer (40). The dual gate line (30) of 
ladder structure formed in the center of a substrate is formed to have a structure to wrap the 
separated data line groups. 

The wiring method of a substrate where a separate wire method or a front-end gate method is 
applied has an advantage of not only decreasing the load of a data line into 1/2 as described above, 
but also obtaining a driving margin for a panel, in other words, an adequate time for applying 
scanning signals into a gate line. However, it should be considered that an aperture ratio could be 
decreased somewhat when a pixel layout is performed in a panel where a front-end gate method is 
applied. 

Fig.3 is a view showing a method for repairing a broken data line shown in Fig.2. 

As shown in Fig.3, if a specific data line (di) on top of the substrate is broken, first, it needs to short 
at the point (a, b) where the data line (di) and its neighboring repair line (6) intersect the repair ring 
(5) formed on top of the substrate, and the point (c, d) where the data line (di) and its neighboring 
repair line (6) intersect the dual gate line (30) formed on the center of the substrate, respectively by 
laser, in order to repair the broken (A) data line (di). 

Next, the two points (a', b") outside the interval formed by the two points (a, b) which are 
disconnected by laser in the laser ring (5) formed on top of the substrate are disconnected (0), and 
the two points (c', d') outside the interval formed by the two points (c, d) by laser in the dual gate 
line (30) formed in the center of the substrate. Like this, if a data line is disconnected, repairing is 
completed by short circuit and disconnection at the point 4. 

When the repairing process is completed, image signals are transmitted through a path of PI to the 
broken point (f) along with the data line (di), and transmitted through a path of P2 from the repair 
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ring (5) through the repair line (6) to the dual gate line (30) in the below of the broken point (f). 

Accordingly, the dual gate line (30) of a ladder structure which is formed on the center of a 
substrate is used for dual functions of not only for forming a maintenance capacity but also for 
repairing. 

Effects of the Invention 

An effect of a substrate for liquid crystal display device according to the present invention having 
the structure described as above is simply to repair a defective signal line in a liquid crystal display 
device which is driven with a dual scan method. 
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(57) What is claimed is: 
Claim 1 

In a substrate for a liquid crystal display device of a dual scan driving method with a first data line 
group including a plurality of gate lines formed in a horizontal direction of the substrate and a 
plurality of data lines formed on top of the substrate in a vertical direction of the gate lines, and a 
second data line group including a plurality of data lines formed on the same lines as the data lines 
on the bottom of the substrate, the two data line groups being divided in the center of the substrate, 
a substrate for a liquid crystal display device of a dual scan driving method comprising: 

a repair line which is formed in parallel with the data lines of each data line group and repeatedly 
formed with a certain number of data lines; 

a repair ring which is formed to be parallel to the gate lines on top and bottom part of the substrate, 
respectively; and 

a common gate line which is formed in the center of the substrate in order to have a structure for 
wrapping the divided data line groups. 

Claim 2 

The substrate of the claim 1, wherein the repair ring formed on top of the substrate intersects all the 
data lines of the first data line group and its neighboring repair lines. 

Claim 3 

The substrate of the claim 2, wherein the repair ring formed on the bottom of the substrate 
intersects all the data lines of the second data line group and its neighboring repair lines. 

Claim 4 

The substrate of the claim 3, wherein the common gate line formed in the center of the substrate 
intersects all the data lines of the top and the bottom of substrate and their neighboring repair lines. 

Claim 5 

The substrate of the claim 4, wherein the common gate line is a dual gate line having a ladder 
structure. 

Claim 6 

The substrate of the claim 5, wherein the dual gate line is in charge of repairing data lines and gate 
lines at the same time. 

Claim 7 

The substrate of the claim 6, wherein the dual gate line performs a function for forming a 
maintenance capacity for maintaining display signals along with pixel electrodes. 

Claim 8 

The substrate of the claim 1, wherein the repair line are repeatedly formed at every data line. 
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Claim 9 



In a substrate for a liquid crystal display device of a dual scan driving method with a repair line 
formed in parallel with the data lines formed on the top and the bottom of the substrate and 
repeatedly formed with a certain number of data lines, a repair ring formed in parallel with the gate 
line on the top and the bottom of the substrate, respectively, and a common gate line which formed 
to have a form to wrap the data lines formed on the top and the bottom of the substrate in the center 
of the substrate, a method for repairing a substrate for liquid crystal display device of dual scan 
driving method comprising: 

shorting at a point where a broken data line and its neighboring repair line intersect the repair ring 
which is formed on the top of the substrate, and a point where the broken data line and its 
neighboring repair line intersect the common gate line which is formed in the center of the 
substrate, respectively; and 

disconnecting both the two points outside the interval formed by the two points shorted by laser 
from the repair ring formed on top of the substrate and disconnecting both the two points outside 
the interval formed by the two points shorted by laser from the common gate line. 

Figure 
Fig.l 

11: data driver 12: data driver 

20: gate driver 
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